Ribosomal protein S2/Sa kinase purified from HeLa cells infected with vaccinia virus corresponds to the B1R protein kinase and phosphorylates in vitro the viral ssDNA-binding protein.
A ribosomal protein S2 kinase was purified 6000-fold from cytoplasmic extracts of HeLa cells infected with vaccinia virus, using 80S ribosomes or 40S ribosomal subunits as a substrate. Although the preparation was not homogeneous, a 34K component was identified, the chromatographic behaviour of which correlated with enzyme activity. During its purification the ribosomal protein S2 kinase was resolved from a less abundant ribosomal protein S13 kinase, demonstrating the two to be different entities. A second protein kinase activity against a 43K ribosomal protein comigrated with the ribosomal protein S2 kinase activity during all five chromatographic procedures employed, and we conclude that the two activities are properties of a single species. Two-dimensional gel electrophoresis demonstrated that this second substrate was the acidic ribosomal protein Sa, of isoelectric point approximately 5.2, previously shown to be phosphorylated during infection with vaccinia virus. Another substrate for the ribosomal protein S2/Sa kinase in vitro was the 36K viral ssDNA-binding protein, of isoelectric point approximately 5.0, which is also known to be phosphorylated in vivo. The 34K protein correlating with the catalytic activity in the most purified preparations of the ribosomal protein S2/Sa kinase was recognized by an antibody specific for a protein expressed in Escherichia coli from vaccinia virus gene B1R. This and other evidence suggest strongly that the ribosomal protein S2/Sa kinase is the product of this gene.